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Table	S1.	Crystallographic	Data	for	Compounds	1c-e	
	 1c	 1d	 1e	
formula	 C26H30CoN4,	ClO4,	C2H3N	 C34H30CoN4,	ClO4	 C24H24CoN4,	ClO4	
formula	weight	(g	mol−1)	 597.97	 653.00	 526.85	
crystal	system	 triclinic	 orthorhombic		 orthorhombic	
space	group	 P-1	 Pbca	 P212121	
T	(K)	 100	 100	 100	
a	(Å)	 10.9031(8)	 17.0978(5)	 11.6034(12	
b	(Å)	 12.3328(10)	 15.1411(5)	 11.713(2)	
c	(Å)	 12.8008(10)	 22.9374(7)	 16.537(3)	
α	(deg)	 78.272(2)	 90	 90	
β	(deg)	 71.902(2)	 90	 90	
γ	(deg)	 76.652(2)	 90	 90	
V	(Å3)	 1575.7(2)	 5930.0(3)	 2247.5(6)	
Z	 2	 8	 4	
rcalc	(g	cm−3)	 1.260	 1.461	 1.557	
μ	(mm−1)	 0.667	 0.715	 0.923	
collected	reflections	 16485	 74456	 20580	
unique	reflections	 6474	 7389	 5066	
Rint	 0.0342	 0.0421	 0.0578	
reflections[I	>	2σ(I)]	 5277	 6245	 4389	
parameters	 357	 397	 307	
R1	(all	data)	 0.0615	 0.0390	 0.0752	
R1	[I>2σ(I)]	 0.0500	 0.0294	 0.0649	
wR2	(all	data)	 0.1397	 0.0801	 0.1553	
wR2	[I>2σ(I)]	 0.1302	 0.0730	 0.1502	
GOF	 1.051	 1.032	 1.080	
R1	=	Σ||Fo|	−	|Fc||/Σ|Fo|.	wR2	=	{Σ[w(Fo2	−	Fc2)2]/Σ[w(Fo2)2]}1/2 
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Figure	S1.	1H	NMR	spectrum	of	[(CH3)2CoIII(bpy)2]ClO4,	1a	
1H-NMR	(500	MHz,	CD3CN):	δ=	8.91	(d,	2H),	8.64	(dd,	4H),	8.31	(t,	2H),	8.18	(t,2H),	7.81	(t,	2H),	7.52	(t,	2H),	
7.46	(d,	2H),	0.87	(s,	6H).	
	
Figure	S2.	13C	NMR	DEPT	spectrum	of	[(CH3)2CoIII(bpy)2]ClO4,	1a	
13C-NMR	DEPT	(500	MHz-CD3CN):	δ=	151.55	(-CH-),	147.54	(-CH-),	137.4	(-CH-),	126.3	(-CH-),	126.2	(-CH-),	
122.52	(-CH-),	122.35	(-CH-),	5.15	(-CH3-)	
[(CH3)2CoIII(bpy)2]ClO4	shows	a	sharp	singlet	in	1H	NMR	(0.87	ppm)	and	a	weak	singlet	13C	NMR	(5.15	ppm)	
thus	indicating	that	the	two	methyl	ligand	are	equivalent.	The	13C	NMR	signal	of	the	methyl	peak	is	very	weak	
due	to	the	bonding	of	the	carbon	atom	to	Co(III).	For	the	same	reason	the	singlet	in	both	the	NMR	spectra	
are	strongly	shifted	up-field.	Seven	different	peaks	are	detected	in	1H	NMR	for	the	bipyridine	ligands	with	
1:2:1:1:1:1:1	integration;	13C	DEPT	NMR	shows	seven	different	CH	peaks	in	the	positive	phase,	two	of	them	
very	close	to	each	other.	The	pattern	for	the	biypridine	moiety	is	very	similar	for	all	the	spectra	of	1.	
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Figure	S3.	1H	NMR	spectrum	of	[(CH3CH2)2CoIII(bpy)2]ClO4,	1b.	
1H-NMR	(500	MHz,	CD3CN):	δ=	8.82	(d,	2H),	8.58	(dd,	4H),	8.32	(t,	2H),	8.15	(t,2H),	7.87	(t,	2H),	7.49	(t,	2H),	
7.28	(d,	2H),	2.03	(q,	2H),	1.80	(q,	2H),	0.18	(t,	6H)	
	
Figure	S4.	13C	NMR	DEPT	spectrum	of	[(CH3CH2)2CoIII(bpy)2]ClO4,	1b.	
13C-NMR	DEPT	(500	MHz-CH3CN):	δ=	151.27	(-CH-),	147.79	(-CH-),	137.71	(-CH-),	126.72),	122.5	(-CH-),	122.04	
(-CH-),	19.02	(-CH-),	15.32	(-CH3-)	
	
Figure	 S5.	 1H-13C	 2D	NMR	 of	 [(CH3CH2)2CoIII(bpy)2]ClO4,	1b.	Three	 different	 peaks	 in	 the	 1H	NMR	 CH3CH2	
(Figure	S3)	are	present	a	triplet	at	0.18,	and	two	quintets	at	1.8	and	20.3	ppm	with	a	ratio	of	3:1:1.	The	two	
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protons	of	the	methylenic	carbon	are	not	equivalent	and	have	a	different	orientation	in	relation	to	the	metal	
center.	 13C	NMR	 shows	one	CH3	peak	and	one	CH2	 (Figure	 S4).	 The	2D	NMR	confirms	 that	 the	 two	non-
equivalent	protons	are	bonded	to	the	same	carbon	atom	indicating	a	restricted	rotation	of	ligands	around	
the	Co-C	bond	(Figure	S5).		
	
Figure	S6.	1H	NMR	of	[(CH3CH2CH2)2CoIII(bpy)2]ClO4,	1c.	
1H-NMR	(500	MHz,	CD3CN):	δ=	8.65	(d,	2H),	8.34	(dd,	4H),	8.17	(t,	2H),	7.99	(t,2H),	7.31	(t,	2H),	7.13	(d,	2H)	
1.81	(dt,	2H),	1.	57	(dt,	2H),	0.80	(t,	6H),	0.48	(m,	2H),	0.38	(m,	2H)	
	
Figure	S7.	13C	NMR	of	[(CH3CH2CH2)2CoIII(bpy)2]ClO4,	1c.	
13C-NMR	DEPT	(500	MHz-CD3CN):	δ=	151.36	(-CH-),	147.80	(-CH-),	137.60	(-CH-),	126.74	(two	overlapping	-
CH-),	122.36	(-CH-),	122.09	(-CH-),	30.03	(-CH-),	25.37	(-CH-),	15.92	(CH3-)	
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Figure	S8.	1H-13C	2D	NMR	of	[(CH3CH2CH2)2CoIII(bpy)2]ClO4,	1c.	
The	1H	NMR	of	complex	1c	(Figure	S6)	shows	an	additional	doublet	of	sextet	at	0.5	ppm;	the	integration	of	
the	peak	is	2	and	it	correlates	to	a	methylenic	carbon	peak	in	13C	NMR	(Figures	S7	and	S8)	.	These	features	
refer	to	the	central	CH2	moiety	of	the	propyl	ligand,	while	the	two	non-equivalent	H	peaks	on	the	other	CH2-	
moiety	are	adjacent	to	the	cobalt	center.		
	
	
Figure	S9.	1H	NMR	of	[(PhCH2)2CoIII(bpy)2]ClO4,	1d.	
1H-NMR	(300	MHz,	CD3CN):	δ=8.56	(d,2H),	8.13(d,	2H),	8.03	(d,	2H),	7.96	(m,	4H),	7.44	(t,2H),	7.26	(t,	2H),	
7.11(d,	2H)		6.80	(t,	2H),		6.57(t,	4H)	6.41(d,	4H)		3.62	(d,	2H),	3.58	(dd,	4H)	
[(PhCH2)2CoIII(bpy)2]ClO4,	1d	is	characterized	by	a	doublet	of	doublets	at	3.58ppm	in	the	1H	NMR	(Figure	S9).	
The	two	benzylic	hydrogens	are	not	equivalent	and	split	each	other	as	in	the	case	of	the	methylenic	carbon	
adjacent	to	cobalt	for	1b-c.	
 6 
	
Figure	S10.	1H	NMR	of	[(CH2CH2CH2CH2)2CoIII(bpy)2]ClO4,	1e.	
1H-NMR	(500	MHz,	CD3CN):	δ=	8.87	(d,	2H),	8.64	(d,	1H),	8.38	(m,	4H),	8.16	(t,	2H),	8.02(m	,	2H)	7.69	(t,	2H),	
7.39	(m,	2H),	7.12	(1H),	0.55	(m,	4H),	1.22	(m,	4H)	
	
	
Figure	S11.	ORTEP	drawing	(50%	probability)	of	1e.	Co-magenta,	C-black	and	N-blue.	Hydrogen	atoms	and	
the	ClO4	anion	are	not	shown.	
	
Figure	S12.	Positive	Ion	High	resolution	ESI-MS	of	[(CH3)2CoIII(bpy)2]ClO4,	1a	
Exp	(calc)	M	-	401.1178	(401.1176);	M-CH3	-	386.0940	(386.0942)	
	
 7 
	
Figure	S13.	Positive	Ion	High	resolution	ESI-MS	of	[(CH3CH2)2CoIII(bpy)2]ClO4,	1b	
Exp	(calc)	M	-	429.1489	(429.1490);	M-CH3CH2	-	401.1096	(401.1098);	M-2x	CH3CH2	371.0702	(371.0707)	
	
Figure	S14.	Positive	Ion	High	resolution	ESI-MS	of	[(CH3CH2CH2)2CoIII(bpy)2]ClO4,	1c	
Exp	(calc)	M	-	457.1800	(457.1802);	M-CH3CH2CH2	-	414.1250	(414.1255)	
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Figure	S15.	Positive	Ion	High	resolution	ESI-MS	of	[(PhCH2)2CoIII(bpy)2]ClO4,	1d	
Exp	 (calc)	 M(weak)	 -	 553.1805	 (553.1802);	 M-PhCH2	 –	 462.1252	 (462.1255).	 The	 peak	 at	 m/z	 =	 403	 is	
associated	with	a	M-PhCH2-Co	fragment.	
	
Figure	S16.	X-band EPR spectrum of the intermediate species allowed to react in the solid state to 
yield more S = 3/2 Co(II) species.	
